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INTRODUCTION. 


Natural water powers have long held an important place 
among the sources of energy available for industrial purposes. 
Within the past few years, the progress made in the methods 
for converting mechanical into electrical energy, and the 
inerease in the distance to which the latter can be economical- 
ly transmitted, have led to the utilization of many water 
powers. The advantages to any community of cheap and re- 
liable power are so great, that a steady growth of this kind 
is to be expected. Apart from manufacturers of all kinds, 
the purely municipal purposes of lighting and electric 
traction will of themselves, absorb a considexahie amount of 
power. 

The investigation of any water power project should 
include a careful study of all available data relating to 
the topographical and meteorological factors that effect 
the water supply and that obtain on the drainage area of the 
stream on which the proposed hydraulic power development is 
projected. The present condition of these factors is 
readily obtainable by careful observation and surveys, but 
the most difficult and yet the most important information 
needed for the correct understanding of the project, is the 
variations from the present conditions that have occurred 
in the past and that are therefore liable to re-occur in the 


future. 
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On the correct intrepretation cf the available data the 
success of the project, or at least the economy of the 
installation, depends, especially if, as is usually the 
case, it is desired to develop the plant to its economical 
maximum. 

The state of New York is richly endowed with natural 
advantages favorable to a full utilization of its vast water 
power resources. On its many rivers, especially those 
springing from the prolific water producing region of the 
Adirondacks, there are many advantageous sites for creating 
new developments, and for increasing by artificial storage 
the capacity of existing power plants. 

Ingham Mills is about five miles from Little Falls, New 
York and is reached by a branch of the New York Central 
Railroad. 

The situation of Ingham Mills is exceptionally ad- 
vantageous for a hydraulic power plant, being in the center 
of a fairly well developed manufacturing district. Within 
a radius of thirty miles are Gloversville, Johnstown, Fonda 
and Canajoharie. The present use of electric current for 
lighting, traction and manufacturing purposes within this 
radius is great and the constantly increasing demand insures a 
large market. 


The object of this thesis is the profitable development 
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3. 


of the available water power of East Canada creek at Ingham 
Mills for the purpose of partially supplying this demand, and 
it is with the preliminary investigation, design and con- 


struction of such project that we shall confine ourselves. 


HYDRAULIC CONDITIONS AND DEVELOPMENT. 

The requisites of a reservoir site are numerous, among 
which may be mentioned the following:- 

1. There must be an available water supply sufficient 
to fill the basin. 

Ze There must be a basin to hold this supply. 

Se There must be a good dam site. 

4. There must be suitable materials from which to 
construct a dam.: 

De The foundation must be able to satisfactorily 
sustain the dan. 

6. There must be available lands upon which to put 
the water. 

76 The entire project must be on a commercial basis. 

A comprehensive and detailed study of existing 
topographical maps and hydrographic data on the East Canada 
creek in the Mohawk system indicated promising opportunities 
for power development and storage. 


East Canada creek is the second important tributary of 
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the Mohawk. This creek rises in the south western part of 
Hamilton County, and flows southerly between Herkimer and 
Fulton Counties, joining the Mohawk at East creek, about 
seven miles from Little Falls. Its drainage area above 
Ingham Mills comprising approximately two hundred and seventy 
three square miles, contains about thirty small lakes and 
ponds and numerous swamps and marshes in the region of the 
head waters. A considerable part of the basin is timber cover- 
ed. The underlying rock is granitic gneiss in the upper 
portion of the basin, with limestone in some places. Heavy 
accumulations of snow occur during the winter. 

The principal tributary of East Canada creek is Big 
Sprite creek, which is the outlet of the East Canada Lakes. 
The distance from the East Canada Lake outlet to its junction 
with East Canada creek, is about nine miles. In the first four 
miles there is a fall of three hundred and ninety feet. The 
remaining five miles to its mouth, has a fall of two hundred 
and forty-five feet. 

The second tributary of East Canada creek is Spruce 
creek, which enters it one mile above Dolgeville and drains 
an area of fifty square miles. The total length from its 
source in the Eaton Mill pond to its mouth, is about nine 
miles; the total fall in this distance being approximately 
five hundred and fifty feet. Just below the Eaton Mill 
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pond there is a fall of one hundred and eighty feet in two 
thousand feet. At Salisbury Center, Spruce creek falls eighty- 
five feet in about nine hundred feet. A number of water 
power privileges are developed at this point. There is a 
total of twelve small dams on Spruce creek giving an 
aggregate fall of about one hundred and eighty feet. 

The mean annual rainfall on the East Canada water-shed 
above Ingham Mills for the past ten years, as disclosed by 
studies of the United States Weather Bureau reports, is #0 
inches. 

The conditions on which the proposed development is 
Sesed Gure obtained from the various water supply papers of 
the United States Geological Surve y for the past ten years 
(1899-1909 inclusive), containing the maximum and minimum 
daily and monthly discharges of the stream at Dolgeville about 
three miles up stream from Ingham Mills. At this point the 
discharge of the stream over the dam of the Herkimer County 
Light and Power Company, is computed from a discharge curve 
based on United States Geological Survey experiments. 

About a mile above Ingham Mills, Gillette creek having 
a drainage area of approximately seventeen square miles, 
flows into East Canada creek. The drainage area of the East 
Canada creek above Dolgeville is two hundred and fifty-six 


square miles; thus the total area drained by the stream above 
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6. 


Ingham Mills is two hundred and seventy-three sq uare miles. 
The data as to the discharge at Ingham Mills, were 
determined by multiplying the various discharge measurements 

obtained at Dolgeville by the constant £3 -- 106; 273 
being the total drainage area in square miles above Ingham 
Mills and 256 being the area above Dolgeville. This factor 
took into account the additional discharge due to Gillette 
creek. From these data mean monthly discharge curves were 
plotted. A curve was also plotted showing the daily dis- 
Charge of the stream for the year 1906, which was a year of 

relatively high flood. 

The flow of the stream at Ingham Mills varies from a 
maximum of 35280 second feet to a minimum of 90 second feet. 
A dam will be constructed at Stewart Landing near the head of 
Big Sprite creek by means'of which a large service reservoir 
of 500,000,000 gallons capacity will be created. The 
function of this reservoir is to augment considerably the 
minimum discharge of the stream at Ingham Mills. 

By constructing a dam across the valley where the stream 
is about ninety feet wide, a head of one hundred and twenty- 
five feet can be utilized. It was concluded that using a 
flow of two hundred and fifty second feet for twenty-four 
hours, or six hundred second feet for a period of ten hours 
the maximum power of the stream could be developed throughout 


the entire year without the necessity of an emergency steam 
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Plant. 
The available power was determined as follows: 
Let Q= discharge in second feet. 
H= available head. 
W= weight of a cubic foot of water 


E= efficiency of water wheels 
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The proposed development consists of a gravity dam, one 
hundred and twenty-five feet in height. The main conduit to 
be a pipe line with an internal diameter of twelve feet. The 
total length is eleven hundred feet of riveted steel pipe 
provided with a surge tank fifty eight feet high and forty 
feet in diameter. The function of the surge tank is to re- 
lieve the pipe line of excessive pressures due to a sudden clos- 
ing of the gates in the water wheels, following a quick drop 
in the demand for power and also to maintain pressures and 
speed regulation in the station when sudden demands are made 
for water. The top of the surge tank rises to twenty-five 
feet above high water level above dam. From the surge tank 
there will be three riveted steel pipes, each six feet in 
diameter and four hundred feet. in length, leading directly to 
the power house. The total hydrostatic head from the flow 


line of the reservoir to centers of receivers, will be one 
hundred and twenty-five feet. 
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DESIGN OF DAM. 


A topographical survey using the stadia method, was 
made of the valley in the immediate vicinity of Ingham Mills. 
The general location of the dam was determined by the 
topography of the valley, but it required considerable study 
to fix its exact site. A number of test pits were sunk to 
bed rock in the stream by means of cofferdam construction. 
Limestone of a fairly compact texture was encountered. 

The location chosen combines the advantages of a fairly 
short dam with a comparatively high position of bed rock. The 


Cross section is shown on Plate 3. 


&. 


The dam will be built of solid concrete masonry and founded 


on bed rock. Its lemgth measured on the crest is five hundred 
and ten feet. It will be one hundred and twenty-three feet 
above the present river bed and its foundation will extend two 
feet lower, making a total height of one hundred and twenty=- 
five feet above bed rock with a batter of 1 in 12.5. Along 
the west bank of the stream at the site of the dam, there is 
a pocket about ten feet deep and five feet wide, caused by the 
erosive action of the stream at this point. In order to 
eliminate an unnecessary amount of rock excavation, this 
pocket will be filled with concrete. 

At each end of the dam concrete core-walls, having a 
batter of 1 in 20 and placed two feet in rock extend into 


the adjoining sides of the valley in such a manner as to form 


bebrwot bos vincean etetonoo biion to ¢Lisnd of FLtw mab ed? oe : q 


sew ,bodtem etbata ed gates yoviwe Leoldqetgoqot A” 
+8iLiM meripst to ytiatoty etsibemmi ent at ywilev edt to sbam . 
; 

r 


ent yo beniorreteb saw aieb sdt to nottsoof peer ee 
voirte olderebtenco bexriupsr Jf sod »yellev ext to wiqergoqos | a 
of unve grow etiq gees to tedmun A setie tosxe att aft of 
eNoitouitenoo mehiettos to ensem wo mesite odt mi voor bed 
sbevetnyoons sew Stutxes tosqmoo yittst s to snoseomb.t 

ylriet & to eensinevbs ent sentdmoo mesonto noltsool sAT 
ext .wot bod to aoltteor duis aitlsinnanee s atiw msb trode 


Le otsl% oo mwore at nottoes eB Ors 


Herbal svit ef seso19 offs so betresem fiteameLl edt stoor bed no hi 
eet cotds-ywoews bus berbaud eno od iftw d1 wwdost met ‘bas 
owt buetxe {Liw moltebmyot ett baa bed xewit tnecera eng evode 
eyinews bas berber ono Yo dufyted Ledod 2: guidam piewol feet 
pnolA .€,8f mi £ to 198tted 8 déiw too bed evede toot evi? 

et sted? mb odd to otte edd +e meotte odd to wned teow ent | i 
ent yl heerso ,ebiw Jeet evit bas qeeb test met tuods toxoog # , 
of 19bid mI .totog ett te meette edd to noftes evte ove 


visit ,moltsveoxs toot to tnvome vise geconny ne osentmtte 

Leterohes diiw beLfit ed fftw texdoq 
k gaived ,ellew-etco eleatonco meb edt To bre ose tA 7 a 
ofnt Bbaetxs savor at Jeet owt boost Bae OS nif to iene | 
heh 


¥ 


it g oe 
re 


axot of as tornan 2 nove ot yellav ent to eobie anintoths 


9. 


a perfectly safe seal and thus prevent the water from escap=- 
ing around the ends of the structure. 

A spillway for carrying off flood water will be con- 
structed on the east end of the dam. The length of this 
waste-way is two hundred and sixty feet and its crest is ten 
feet lower than that of the retaining section. It is twenty- 
four feet in height, having a vertical up-stream face and an 
ogee down-stream face. Concrete of a 1-<-4 mixture will be 
used in constructing both the dam and spillway. 

An intake for supplying the conduit will be placed near 
the west end of the dam on the up-stream side. At this intake 
the water is controlled by a tweive foot circular sluice gate. 
This gate has a non-rising stem, which passes through an 
operating stand on top of the dam. The stand is geared so 
that it may be operated by hand. Screens inclined at an 
angle of approximately sixty degrees to the horizontal, are 
placed at the entrance of the intake to protect the intake 
pipe. Provision is made for repairing the sluice gate by 
means of emergency stop logs. Access can be had to the 
Sluice gate chamber by an iron ladder projectiong from the 
concrete wall and extending from the top to the pit of the 
Chamber. Drainage of the chamber is provided by a twelve inch 
drain pipe, extending under the intake pipe and through to 


the down-stream side of the dam. 
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The dam is designed purely as a gravity structure, and 
the usual standards of strength and stability are followed. 
The water was assumed to extend from the top of the dam to 
bed rock, but was not supposed to penetrate beneath and exert 
an upward pressure. 

The profile as shown on Plate3 is divided into six 
sections by horizontal joints. The centers of gravity of 
courses 1 to 6 are found in the usual manner, the vertical 
section of each course being assumed to forma trapezoide 

The retaining section was designedas fash ees- 

Reservoir Empty: The line of pressure was determined in the 
following manner:- The center of gravity of sectioms 1 and < 
are joined by a line and the center of gravity of these two 
combined sections found, as shown on PlateS . A line is 
drawn vertically downward from the center of gravity of 
sections 1 and 2. Where this vertical line intersects the 

line bb is one point in the line of pressure. In a similar 
manner the points where this line intersects the other joints 
are found. When the reservoir is empty, the only forces act- 
ing on the dam, are the weights of the different courses 1 to 6, 
each being applied at the center of gravity of the respective 
course. 

Reservoir Full: The line of resultant pressure was determined 
as follows:- The pressure of the water acts at a point equal to 


one third the height from the base of section 2. This distance 
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is laid off to scale on the line drawn vertically downward 
through the center of gravity of sections 1 and 2. From this 
point a perpendicular line equal in length to the water 
pressure , is drawn. A line equal in length to the weight of 
the masonry, is drawn perpendicular to the line of water 
pressure. Where the resultant of the line representing the 
water pressure and the weight of masonry respectively, in- 
tersects the joint bb is one point in the line of resultant 
pressure. Similarly, the points where this resultant inter 
sects the other joints are found. 

The resultant of all joints is kept within the middle 
third, so that there are no tensile stresses. 

The factors of safety are the following: As to Over- 
turning:- The moment of the forces, which resist over-turning 
when taken about the down-stream edge of the dam at any eleva- 
tion are more than twice as great as the moment of over-turning 
at the same point. 

As to Sliding:- A coefficient of friction of .85 in the 
concrete masonry was assumed. Conservative engineering 
practice shows that this factor is considered amply safe in 
case of a concrete dam in which there will be no joints proper 
ly speaking, but on the contrary, considerable cohesive 
strength 
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Spillway Section: The curve on the down-stream side was 
determined by plotting the parabolic curve, using the 
equation of the parabola 
X- = 2. PV (1) 
where 2 P by experiment was found to be equal to 1.98 H; the 
height of water flowing over the crest of the spillway being 
assumed as five feet, then “= 7°+5 
«iM, = S742, 
substituting the above values in (1) 

Therefore: x* = (1.98 x 5.71) ¥. 

The line of resultant pressure of the spillway section, 
the profile of which is shown on Plate4 was determined in the 
same manner as that followed in the design of the retaining 
section. 

In order to increase the height of the spillway section 
during low water, so as to dispose of a higher head than would 
be otherwise possible at a moment when such increase of head 
is most opportune , flash boards were designed so as to give 
way when the water reaches the desired elevation. These flash 
boards are held in place by "Wayne" irom pins fitted in pipe 
sleeves in the concrete. When a fiber stress of 69500 pounds 


per square inch is reached, the pins fail. 
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CALCULATIONS. 


RETAINING SECTION:- 
Area of section 1: alve+ 13.1) = 175.7 Sq. ft 

Area of section 2: HYiai+ 18|=17/ 5g. f7. 
Weight of sections 1 and 2: [/757+ 17/| 150 = 520/23 |bs/eu-tt 
Water pressure at 25 foot depth: Le S2.SK(25". pogo /bs/5q. ft 
Resultant water pressure: 56000 lbs. per Square foot. 

Area of section 3: a 18+ 34] = 650 54. Fj 
Weight of sections 1, 2 and 3: [i774 171+ 650 | /50 = 149513 lbs fur 
Water pressure at 50 foot depth: 62. 50". 83/25 /bs./5q. ft 
Resultant pressure: 170400 lbs. per square foot 

Area of section 4: 28 [34 #52|=/075 sq. ft 

Weight of sections 1, 2, 3 and 4: [296.754 1075] /50 = 3/076 /bs./ cu. 4 
Water pressure at 75 foot depth: baad eh /7578O /bs. | 59. Ft 
Resultant pressure: 357600 lbs. per square toot 
- Area of section 5: 23 | 52+ 70| =/525 Sq t# 

Weight of sections 1, 2, 3, 4 and 5: [Zo 7. 735+ 1525] 150 = §395/3 /bs 
Water pressure 100 foot depth: Seseio’ . 3/2500 lbs. /5q. ft 
Resultant pressure: 625500 lbs. per square Toot. 

Area of section 6: B [zo# #8] = 1975 sqft. 
Weight of sections 1, 2, 3, 4, 5 and 6: 3596.75+ /975] /50= 835763 

625% 125° 


Water pressure 125 foot depth: ——s—— = 488280 Ibs [sq.ft 
Total resultant pressure: 966700 lbs. per Square foot. 
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RETAINING SECTION (concluded) :- 


Factor of safety against overturning: 


Resisting Moment _ 835763 x 55.8 _ 22 
Over turning Moment FB8L8OXx F/.7 


Factor of safety against sliding: 
Assuming coefficient of friction of concrete on 


rock as .&5 


_R. 966700 | 
$35763x.85 _) 4 Pea o5g 7/2755 tbs 
483260 ° ps $2 aoe -/0902 /b. 
pr-p, = 12753-10902 = 185/* min. 
SPILIWAY SECTION:- pit p= 12753410902 =23 055% me 


Area of section 1: 9x/.43=/2.87 5g. WE 
Area of section 2: $[ 9x 10.08]- 60.48 sq. ft 
' Area of section 3: 43[20.5+11.5|=240 Sq. ft. 


Total weight of sections 1, 2 and 3: 
fie. 87+ 60.48 + 240] 150=47000 Ibs. [eu tt 
Total water pressure: = = 25600 /bs.| sq tt 


Let h= height of section 


d= depth of water on crest 


from the bottom of section. 2424/0 
Total resultant pressure: 52200 lbs. per Sq. ft 
Factor of safety against over-turning: 


Resisting Moment “! 47000 x 13.2 
Overturning Moment 25600x 2./7 
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SPILLWAY SECTION (concluded) :- 


Factor of safety against sliding: 
Assuming coefficient of friction of concrete on 


285 
wife: a TI CO'O Xx. So 


25600 ah 


[5 BIMORPH AK S) (2) 
pe a= Fe 72200 Vhs. 
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16. 
PIPE-LINE 


The water is delivered to the power house through a 
riveted steel pipe, twelve feet in diameter and eleven 
hundred feet long, and through two six foot pipes which act 
as penstocks for the turbines in the power house. The 
connection between the single large pipe and the two smaller 
ones is made by means of a surge tank forty feet in 
diameter and fifty-eight feet high, which is placed ona 
high spot about four hundred feet from the power house. 

The intake of this twelve foot pipe is at elevation 640, 
the crest of the dam at 675, giving a head of thirty-five feet, 
and was designed to carry twelve hundred cubic feet of water 
per second. 

Using the formula /- ee » where 

h=loss of head 
f = coefficient 
1 = length 


d = diameter 


v = velocity 
g = gravity 
and assuming a 12 foot pipe pelt | Comes 
/OSO 112.36 - ~G—- Sayan 
i fo. ees 
therefore h = 1.53 
h VIR SCS 
S= = = (AS 
Slope, Z 1/050 pe 
Then from 
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where ¢ = constant 
r=hydraulic mean radius: for full pipe r=d, since 


pipe must be designed for maximum. 


Substituting values 
v=190\/ 3 x .00145 
12.35=feet per second. 

This velocity is not too large because maximum amount of 
water will not be used and consequently the velocity will not 
reach this figure. 

There fore use 12 foot pipe 
Thickne ss of pipe: 
Allowable tensile strength of pipe =16000 lbs. per square inch 
Head =35 feet 
Head (in feet) x .434=l1bs. per square inch 
Then Wx¢-t x 16000; 

35 x .434 x 6 x 12=t x 16000 x 12 

2 Ln Qot = ae 
Allowing for water hammer, which occurs and also for stiffness 
of pipe use #@ inches. 
Therefore Pipe Dimensions are as follows:=- 

Diameter:=- 12 feet 

Thickmess:- % inches 

Length of Plate:- 6 feet 
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RIVETS :- 
Rivets should be/4x thickness of thickest plate+ %o: then 
4+ %- Lo + £- af Therefore use% " rivets. 
The spacing should be not less thanj% x diametery 
3, x %- Ax % - 2.1%" ws eonZdt. 
The girth seams are lap jointed, single riveted and the 
longitudinal seams lap jointed, double riveted. Considering 
six foot section, the pressure is found to be 
1094 x 6 x 12 = 78720 /bs. 
Allowing 12000 lbs. for double shear, then LET ES 7s 
therefore & rivets per foot will be used. 

The diameters of adjacent 6 foot lengths vary by twice 
the thickness of the plate, forming inside and outside sections 
alternately, and angle irons 5'x 3’ are placed at every other 
joint, thus strengthening the pipe between supports. The 
supports being concrete piers every 12 feet except through one 
section where they are placed every 10 feet. At this section 
the pipe is suspended 15 feet and the concrete piers are 20 
feet high, reaching to the center line of the pipe. They are 


2 feet thick and 16 feet wide. 
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The alignment of the pipe in a vertical plane consists 
of one long tangent about 1100 feet in length, running from 
the dam to the surge tank at the con stant elevation of 640, and 
under a head of 35 feet. The drop in about 400 feet from the 
tank to the power house, is 90 feet from center line of pipe 
to center line of turbines, making a total head of 125 feet 
at the turbine. 

Horizontally, there is a tangent 500 feet long running from 
the dam, then at an angle of about 62° another tangent 800 feet 
long to center line of tank. An expansion joint is provided 
fifteen feet from the end of first section; the end of the 
curve on first section being covered sufficiently deep to do 
away with expansion and contraction. The upper end of the 
first section has a fixed connection with the dam, and the 
lower end of the second section is rigidly connected to the 
tank. 

At the expansion joint the shell of the adjacent pipe 
sections are increased from % inches to% inches; one pipe 
enters the other for not more than 30 inches, the rivets in 
the engaged section being counter-sunk. Between the inner 
pipe, and a sleeve 12 x % inches, which project beyond the 
outer pipe, a packing such as hemp will be used, and secured by 
small plates riveted or bolted to the flange of the sleeve. 
Similar joints are provided for by elbows in the smaller pipes 


leading from the tank to the power house. 
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SURGE TANK: 

The surge tank is used to take up water hammer occurring 
when the turbines are shut off, and saving the pipe, which 
might be bursted. The surge tank will be built 15 feet above 
crest of the dam, making the elevation of top of tank 690. 

The tank was designed in three sections as follows: 

Let w=weight of cubic foot of water = 62,5 
h=height of section to be designed 
d= diameter 
A= area of steel 
f= unit stress allowable =!coo0o 
Therefore, for the first section (twenty-three feet) 
62.5 x 58 x 20=A, x 16000 
A= 4.5 square inches 
A.7 358 = Ye inches 
Allowing for water hammer, make plate 'yinch thick. 
Second section (twenty feet) 
62.5 x 35 x 20- A, x 16000 


i rae he i" 
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Allow % inches for water hammer, plate will be es inches 
thick. 
Third section (fifteen feet) 
62.5 x 15 x 20=A, x 16000 
AST Sais 4 Oa POO ee 
For stiffness and safety, the thiclmess of this section 
will be made ¥% of an inch. 
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Rivets for tank: 


7 a : 
; a - use *% rivets. 
5 x4-% , At He 1G nae? 


The spacing should be not iy: than 
al hat yy ae Dinche's. Capprox) 
The stress at the bottom must be equal for every seam, 
then 62.5 x 55 x 20= 68750 lbs. The allowable stress on each 
rivet is 7500 lbs. per square inch. Then 24/22. -9, therefore 10 
rivets are required. The girth seams are riveted two inches 


to make a water-tight connection. 
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POWER-HOU SE. 


The power-house will be placed on the present site of an 
old grist mill, located on the north bank of the stream ata 
distance of about fifteen hundred and fifty feet from the site 
of the dam. The power-house will be built of concrete both 
substructure and superstructure. Its outside dimensions are 
103 feet 4 inches x 49 feet 4 inches. The roof trusses are of 
steel and supported on concrete pilasters. The covering con- 
sists of corrugated red tile roofing. A traveling crane of 
twenty tons capacity, operated by hand power, traverses the 
building, the track girders being carried by the concrete 
pilasters. This building contains all the hydraulic units 
and electrical appurtenances, offices, and machine shop. The 
turbine units, transformers and machine shop are placed on the 
first ficor. The switch-board gallery is placed along the 
south end of the building, and the top floor is reserved for 
bus bars and switch cells. 

The available horse-power (7200) will be developed by 
three horizontal shaft S. Morgan Smith turbines each fifty- 
four inches in diameter, with a capacity of 2400 h.p. at 360 
F.p.m. Each unit carries its own exciter unit mounted on 
same shaft. The turbines are each direct connected to three 
Phase alternating currect generators, having an out-put of 
1800 k.w. at 360 r.pem. 

The transformers are situated on the main floor along 


the east side of the powerhouse. They receive the current 
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from the generators, and step up the voltage to 33000 at 
which pressure the currect will pass into the transmission 
lines. 

For the present, two units of twenty-four hundred h.p. 
each are to be installed and provision in size of pen-stocks, 
powerhouse etc. left for a third unit of twenty-four 
hundred h.p. to be installed latter when increased market 


demand shall justify same. 
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